Alcohol use peaks in early adulthood and can contribute both directly and indirectly to unhealthy 22 weight gain. This is the first qualitative study to explore the links between unhealthy eating 23 behaviour and heavy alcohol use in the social, emotional and cultural lives of young adults. We 24 conducted 45 in-depth interviews with 18-25-year-olds in North-East England to inform 25 development of a dual-focused intervention to reduce health risk due to excess weight gain and 26 alcohol use. Data were analysed thematically, following the principles of constant comparison, 27 resulting in three intersecting themes: (1) how food and alcohol consumption currently link together 28 for this population group; (2) influences upon linked eating and drinking behaviours and (3) young 29 adults' feelings and concerns about linked eating and drinking behaviours. physical 30 and emotional links between food and alcohol consumption were an unquestioned norm among 31 young adults. Eating patterns linked to alcohol use were not tied only to hunger, but also to 32 sociability, traditions and identity. Young adults conceptualised and calculated risks to weight, 33 appearance and social status, rather than to long-term health. This study is the first to evidence the 34 deeply interconnected nature of food and alcohol consumption for many young adults. Findings 35 have important implications for intervention development, UK public health policy and practice, and 36 point to a need for similar research in other countries. 37 38
Alcohol use peaks in early adulthood and can contribute both directly and indirectly to unhealthy 22 weight gain. This is the first qualitative study to explore the links between unhealthy eating 23 behaviour and heavy alcohol use in the social, emotional and cultural lives of young adults. We 24 conducted 45 in-depth interviews with 18-25-year-olds in North-East England to inform 25 development of a dual-focused intervention to reduce health risk due to excess weight gain and 26 alcohol use. Data were analysed thematically, following the principles of constant comparison, 27 resulting in three intersecting themes: (1) how food and alcohol consumption currently link together 28 for this population group; (2) influences upon linked eating and drinking behaviours and (3) young 29 adults' feelings and concerns about linked eating and drinking behaviours. physical 30 and emotional links between food and alcohol consumption were an unquestioned norm among 31 young adults. Eating patterns linked to alcohol use were not tied only to hunger, but also to 32 sociability, traditions and identity. Young adults conceptualised and calculated risks to weight, 33 appearance and social status, rather than to long-term health. This study is the first to evidence the 34 deeply interconnected nature of food and alcohol consumption for many young adults. Findings 35 energy intake and are associated with excess body weight and weight gain amongst young adults 70 [19] [20] [21] [22] . Further, regular and / or heavy episodic drinking in young adults is associated with higher 71 risk of transitioning to being overweight or obese [20] . There are a number of ways in which drinking 72 and eating behaviours may interact in young adults. Some may eat and drink to excess and without 73 regard for whether they become intoxicated or gain weight. Excess food intake may be more likely 74 during and directly after a drinking occasion [23] which could be partly due to the disinhibiting effect 75 of alcohol -a psychoactive substance that can alter decision making and so behaviour. Others may 76 choose not to eat prior to socialising, so that they can drink alcohol and avoid weight gain, a 77 phenomenon that has been termed 'Drunkorexia' [24] [25] [26] [27] . Practices such as the restriction of calorie 78 intake prior to alcohol consumption (sometimes deliberately) increase the likelihood of intoxication, 79 result in blood alcohol levels rising sharply affecting the brain and subsequent behaviour, which in 80 turn steeply increases the risk of acute harm such as from accidents. Unhealthy weight-control 81 methods linked to heavy alcohol use can emerge as early as mid-adolescence [28] , with some 82 individuals conflicted by a wish to stay slim but also to drink alcohol as part of developing a social 83 identity [24, 29, 30] . Some [31] [32] [33] but not all [34] studies suggest that such weight control behaviours 84 are particularly prevalent amongst females. Further, whilst linked, there are key differences when 85 considering any change in eating behaviours and alcohol use. Food is essential for survival whilst 86 alcohol is not. Alcohol contains energy (calories), but it is nutritionally poor and does not stimulate 87 satiety [35] . Nevertheless, for many, both food and alcohol are a source of pleasure and a valued 88 component of social life. 89 90 A number of influences on diet and drinking behaviours in young adults have been identified. These 91 include food and alcohol environments, peers, family, and the search for identity and / or social 92 status. For student populations in New Zealand, Hartman et al [36] found that flatmates or partners 93 were key social influences on dietary behaviours, and that cost or availability were major factors in 94 food choice. Butler et al. [37] report significant gains in body weight, BMI, body composition and fat 95 mass during the first year of university among female US college students. Whilst lack of physical 96 activity appeared to be the driving force in this change, the authors note significant increases in 97 percentage energy from fat and alcohol, and an increase in the number of alcoholic beverages 98 consumed per day, with a similar pattern of weight gain in university students reported in Europe 99 [38, 39] . In the UK specifically, weight gain appears to occur in the first year of university, but this 100 appears to be small and transitory [40] , with female students attributing weight gain to academic 101 stress and consumption of convenience or ready-meals [41] ; whilst dietary quality is demonstrably 102 poor within student populations [42] . Identity is particularly important for young adults at key 103 transition periods in life such as starting and completing further education, moving away from the 104 family home, and beginning employment or unemployment. Young adults may also become parents, 105 co-habit or marry, particularly later in this life-stage. A recent UK longitudinal study of young adults 106 found that, contrasting with a recalled lack of concern in mid-adolescence, body-consciousness and 107 weight-related concern generally increased around the time of school-leaving [43] . The authors 108 suggest that this change resulted at least in part from increased autonomy and control over their 109 own diet and the acknowledgement of health as personal responsibility. 110 111 To our knowledge, no previous research has utilised qualitative data to examine the influences on 112 linked eating and drinking behaviour. Whilst recent focus groups with Belgian university students 113 touch upon alcohol use within their narratives about eating behaviour [44] , this work does not 114 explore concurrent behaviour, and alcohol use is mentioned only in the context of independence 115 from parents and the 'student lifestyle'. Thus, the aim of this study was to use in-depth qualitative 116 interviews to explore the relationship between unhealthy eating behaviour and risky alcohol use in 117 the social, emotional and cultural lives of young adults (aged 18-25), including their perceptions of 118 risks, benefits, costs and consequences of these behaviours in early adulthood.
Methods

121
Sampling and Participant Information 122
Our approach to data collection, coding and analysis was guided by COREQ (COnsolidated criteria for 123
REporting Qualitative research) [45] . Our full COREQ checklist is shown in Appendix 1. Data were 124 derived from qualitative enquiry situated within a broader research project focused on 125 understanding the links between unhealthy eating and alcohol use in early adulthood in order to 126 establish if dually focused interventions could help to reduce health risk and social inequalities due 127 to excess weight gain and alcohol consumption. In-depth interviews (n=45) were conducted with 128 young adults aged 18-25 resident in North East England. Whilst there are competing definitions of 129 young adulthood (the term 'young people' can cover the age range 10-24 years), we chose to focus 130 on 18-25-year-olds; 18-years is the age at which young people in the UK are categorised as an adult 131 by law, and therefore transition from children's to adult services. In addition, this is the age bracket 132 during which, for some, major life transitions will occur, with those over the age of 25 often 133 categorised as 'middle' rather than 'young' adults; 18 is also the legal drinking age in the UK. All but 134 one of the interviews were conducted on a one-to-one basis, with one dyadic interview carried out 135 at the request of the participant. Interviews were transcribed verbatim, with observational field notes maintained in a research diary. 179
Ethical approval for the study was provided by Newcastle University (REF 01084/2016 (REF 01084/ , 01/04/2016 No relationship between the interviewer and participants was established prior to study. All 181 participants received a study information leaflet, which included details about the interviewer's 182 credentials and reasons for conducting the study. Participants provided written informed consent 183 before taking part and anonymity was assured. with food prior to drinking alcohol. Reasons for doing so included: to avoid being sick later in the 218 evening; to not become intoxicated too quickly; and to be able to drink a greater volume of alcohol 219 across the night. For some, this was a balancing act so as not to become 'bloated' for the evening 220 Visiting a takeaway shop at the end of a night out was an accepted, regular occurrence for the 268 majority of young adults interviewed. Some stated they simply 'went along with the crowd' whereas 269 others described it as a social activity or norm, a natural extension of the evening, and as their 270 were mixed opinions about cooking when returning home from a night out. Some felt that cooking 278 when they returned home was healthier, cheaper and quicker. Others felt that they were too busy 279 having fun to cook, that home-cooked food was not as exciting or that they did not trust themselves 280 to cook when intoxicated ("I guess I usually probably drink some of the most." -Male, aged 21, student, alcohol drinker, IMD decile 9). 373
(3) Young adults' feelings and concerns about linked eating and drinking behaviours 375
Most young adults tended to conceptualise and calculate risks arising from their alcohol and food 376 consumption only in relation to their weight, appearance and social status, rather than to their long-377 term health. Whilst some of these norms, values and practices in relation to linked eating and 378 drinking behaviours appeared to be gendered, for example, choice of drink ("I feel like such an idiot 379 asking for vodka and diet lemonade in clubs" -Male, aged 22, student, alcohol drinker, IMD decile 380 9), being weight or body conscious was more nuanced. Taking note of calories was more common 381 amongst female interviewees ("I think girls are just a lot more conscious about their image, weight
wise…you'll rarely hear of boys being like, oh I shouldn't have that pizza tonight, it's too many 383
calories" -Female, aged 21, student, alcohol drinker, IMD decile 10). However, male participants 384 also reflected on their appearance, and talked about exercise, going to the gym, and even being 385 'beach body ready' ("When I was being really healthy before I went on holiday, it was like how I was 386 going to look on holiday. It didn't make that much difference, but it is something that I think about." 387 -Male, aged 21, student, alcohol drinker, IMD decile 9). Regardless of how interviewees chose to 388 'display' their gender identity, 'behind the scenes' young adulthood was described by many as a self-389 conscious time regardless of gender norms. Of particular note was the concept of tailoring alcohol 390 consumption to suit a healthier lifestyle, rather than choosing not to drink alcohol at all, described 391 here as 'weight-conscious drinking'. This term has been used elsewhere to describe behaviours to 392 restrict calories in conjunction with consuming alcohol [51] . Previous use of this term is quite 393 narrow, focusing on the decision not to eat or to eat very little prior to alcohol consumption. Here, 394
we use this term more broadly to denote tailored consumption practices to facilitate continued 395 alcohol use i.e. 'saving up' calories, choosing slimline mixers or the decision to drink spirits rather 396 but when I get older I'm not going to drink as much so it will be fine" -Male, aged 21, student, 417 alcohol drinker, IMD decile 9); whereas those nearing graduation / recent graduates tended to 418 critique their previous behaviour as 'childish' in comparison to their current 'mature' approach ("I 419
don't enjoy it as much as I used to. In the first three years it was great but less and less people go out 420
when you're doing your Masters." -Male, aged 23, student, alcohol drinker, IMD decile 3). 421 422 Finally, taking into account the alternative perspectives above, most interviewees were disinclined 423 to think about calories or alcohol units when intoxicated. Whilst some young adults told us that they 424 had no knowledge whatsoever of the contents of their alcoholic drinks, interviewees were more 425 likely to state that they are aware but that they never consider this to be important to their 426 decisions, and that the extent of calories or units would not stop them from drinking. Thus, the 427 'opportunity cost' of not drinking alcohol was too high and, for young adults interviewed, thinking 428 about calories or units 'ruined the fun' ("I'm going to get drunk anyway. I've never bothered to look 429 and see how much is in." -Female, aged 19, in training, alcohol drinker, IMD decile 1). Young adults 430 suggested "everyone knows" that alcoholic drinks comprise 'empty calories' and some interviewees 431 argued that the only time they would consider this more carefully would be if they were dieting or 432 North-East England in a number of important ways. Food and alcohol were both part of the 453 'anatomy' of a pleasurable social occasion for those interviewed, and the eating patterns which 454 encircled alcohol use were not necessarily tied only to hunger; but also to sociability, traditions and 455 identity. Thus, young adults discussed extending social occasions via pre-drinks or parties, by visiting 456 takeaway food shops, and by consuming larger amounts of, often unhealthier, food the next day, all 457 of which tended to heighten the experience of a night out. This accords well with a large body of 458 research focusing on alcohol use [18, 52, 53] . Whilst respondents from a recent Belgian study [44] touched upon alcohol in their narratives, it was not a key focus, and the intention of Delien et al's 460 team was to develop an intervention focusing upon healthy eating and nutrition only. To our 461 knowledge, no previous qualitative studies explore concurrent eating behaviour and alcohol use in 462 depth, and this unique focus is a key strength of this work. This work is also strengthened by 463 diversity in recruitment and sampling -20% of interviewees were categorised as Not in Education or 464 Employment (NEET), and we focused our efforts particularly on the recruitment of young adults in 465 areas of deprivation. Recent work suggests that socio-spatial patterning of outlets selling potentially 466 health-damaging products such as fast food, alcohol, and tobacco tend to cluster in deprived areas 467
[54]; thus, it can be anticipated that such health behaviours may be more likely to co-occur in such 468 'toxic' environments. Further, whilst the overarching narrative from young adults interviewed 469 centred on episodic drinking and linked food consumption, we did find a level of social patterning in 470 some responses, particularly current or ex university students, who articulated alternative 471 perspectives such as matching their alcohol consumption to their social context i.e. wine with a meal 472 or beer and spirits with friends. 473 474 Data for this study was collected as part of a multi-component project which aimed to work with 475 young adults to co-design a dually focused intervention to help reduce health risk and social 476 inequalities due to excess weight gain and alcohol consumption. Narratives from interviewees 477 suggest that the biggest barrier to a dual-focus intervention would be that socio-cultural, physical 478 and emotional links between food and alcohol consumption are an unquestioned norm among 479 young adults. Behaving differently would be likely to incur social consequences, therefore young 480 adults assigned social rules regarding expected behaviour while eating and drinking, such as that 481 they should not drink alone, or should get a takeaway at the end of the night. Interviewees felt that 482 even encouraging people to consciously consider a generally unquestioned relationship between 483 food and alcohol, and the negative consequences of this relationship, would prove difficult. Young 484 adults did not conceptualise and calculate health harm other than in an immediate sense such as inattempting to mitigate the extent of a 'hangover'. However, they did calculate risks to their weight, 486 appearance and to their social status and identity. Nevertheless, we found no firm narrative relating 487 to calorie restriction prior to alcohol consumption, in stark contrast to epidemiological work 488 conducted among US students which suggests that young adults eat less prior to alcohol 489 consumption in order to become intoxicated faster and avoid weight gain [24, 26] . Instead, reflecting 490 earlier narratives of 'conscious ignorance', interviewees suggested that recognition of consequences 491 (weight gain, hangovers, health harm) ruins the fun, and that behaviour change would require 492 motivation and commitment at a level that may not be possible during this particular period of life, 493 particularly for students. Finally, we did not explicitly focus on policy interventions (such as pricing) 494 in our interview work. Nevertheless, participants acknowledged cost, resources and access to be the 495 most important factors in how they made decisions about both food and alcohol; with food 496 establishments (pub, restaurant and takeaway) a fundamental part of the nightlife accessed by 497 interviewees. Further, it is clear that links between food and alcohol are exploited in marketing 498 based on price ('Dine in for 2 for £10', 'Beer and a burger') as well as branding 499 ('https://www.shortlist.com/food-drink/walkers-beer-crisps-max-strong/341587'). 500
Limitations 502
There are a number of limitations which should be outlined here. Firstly, this research was 503 conducted with one sample of young adults aged 18-25 within one geographical area of the UK, 504 which is a part of England with a strong industrial past. Parts of the North East, like many urban cities 505 in the UK, have a traditionally heavy drinking culture, but one that now co-exists with cosmopolitan 506 nightlife and culture. Secondly, one interview was conducted as a dyad at the participants' request. 507
Dyadic interviews may lead to socially desirable responses or boasting about particular behaviours in 508 front of peers. Indeed, this interview included a large narrative on drug taking behaviours; which 509 could be viewed as candour, but also as 'bragging'. Thirdly, we decided to include the accounts ofnon-drinkers, taking a view that such perspectives may offer a valuable steer relating to intervention 511 content and a comparative understanding of young adult diets without the inclusion of alcohol. 512
Finally, interviewees were not provided with a verbatim transcript of their interview for review. 513
Nevertheless, whilst so-called 'member checks' are widely employed by researchers across 514 numerous fields, the advantages of its use in relation to verifying accuracy have been described as 515 relatively small [55] . However, findings were explored during subsequent intervention co-design 516 workshops with young adults of the same age and background (Muir et al, in preparation) . Future 517 co-design work will advance the themes identified here and from other linked formative work within 518 this mixed methods project to design prototype intervention strategies focusing on eating 519 behaviours and linked alcohol use for young adults aged 18-25 [56,57] . 520
521
Conclusion
522
For all interviewees, eating behaviours and linked alcohol consumption, as well as the values 523 associated with them, were both shaped and reinforced by a nexus of influential factors such as 524 friendships and family traditions, societal norms and wider cultural shaping such as cost, 525 convenience and availability. Food and alcohol consumption takes place within a wider 'complex 526 system' which can adversely shape health behaviours [58], sometimes described as 'obesogenic' or 527 'intoxigenic' environments, where physical, urban spaces come together with social, cultural and 528 commercial influences to shape behaviour but are not always consciously recognised as doing so 529 [59] [60] [61] [62] [63] [64] [65] . For young adults in our study, part of this architecture was takeaway food outlets, which 530 operated as a place to consume high-calorie food products but also as a place to continue socialising 531 with friends. Legislative interventions to tackle the price, availability and marketing of unhealthy 
